In their review on carbon catabolite repression (CCR) in bacteria, Boris Görke and Jörg Stülke (Carbon catabolite repression in bacteria: many ways to make the most out of nutrients. Nature Rev. Microbiol. 6, 613-624 (2008)) 1 specifically analysed CCR in Escherichia coli. The authors reported their view that inducer exclusion, by blocking the entry of lactose, is the main contributor to CCR when wild-type E. coli strains are growing in the presence of both glucose and lactose. Under such growth conditions, E. coli strains generally exhibit diauxic growth, which reflects the preferential use of glucose over lactose and the effect of glucose in preventing the use of lactose. The well established 'classical' interpretation of the glucoselactose diauxie is that both inducer exclusion and the transcriptional positive regulation of the lac operon by the cyclic AMP-CRP complex (cAMP-CRP) are necessary for full manifestation of diauxie, as first defined by Jacques Monod 2 : two distinct exponential growth phases are separated by a complete cessation of growth (lag phase).
The contention that inducer exclusion is the main factor in diauxic growth is supported, in particular, by two articles 3, 4 that oppose the role of cAMP-CRP in the transcriptional regulation of the lac operon in the presence of glucose. Prior to this view, the role of cAMP-CRP in diauxie was deduced based on data which indicated that constitutive β-galactosidase synthesis (which does not require the inducer for synthesis) was repressed by glucose in the absence of cAMP 5 and that the rate of β-galactosidase synthesis in fully induced cells growing on glucose was less than in cells growing on less-preferred carbon sources 6 . Both observations indicate that glucose transport by the phosphotransferase system (PTS) affect β-galactosidase synthesis by reducing the level of cAMP. In addition, a typical diauxic lag was eliminated by adding exogenous cAMP to the growth medium 5 .
In support of the view that inducer exclusion is the main factor in diauxie, cAMP-CRP was reported to play a crucial part in diauxie only by activating the transcription of the glucose transporter gene 4 . If this were the case, then adding cAMP should have only a limited effect on diauxie or at least should stimulate inducer exclusion by enhancing glucose transport. Consequently, a further decrease in β-galactosidase expression in the presence of cAMP would result in enhancement of the diauxic lag. In any case, adding cAMP would eliminate the diauxic lag.
The next contentious issue arises from the observation that an E. coli mutant strain that is not sensitive to cAMP (lacL8UV5) exhibits diauxic growth in the presence of glucose and lactose 4 . Based on this observation, one can conclude, as reported 4 , that the low level of cAMP in cells growing on glucose does not contribute to the manifestation of diauxie. However, it must be recollected that the lacL8UV5 strain of E. coli growing on lactose is impaired in β-galactosidase synthesis, and has a production rate of 60% of a wild-type strain 7 . This is the most likely explanation, besides inducer exclusion, for the diauxic growth of strain lacL8UV5. Indeed, the time necessary for synthesizing a sufficient amount of β-galactosidase (for lactose utilization) will undoubtedly be longer than with a wild-type strain. It thus cannot be inferred that cAMP in a wild-type strain is irrelevant to diauxie, because a cAMPinsensitive mutant strain that is impaired in its ability to synthesize β-galactosidase exhibits diauxie. Similarly, it should not be concluded, as it has been before 3 , that expression of β-galactosidase is reduced by glucose solely owing to inducer exclusion in a specific mutant strain that lacks adenylate cyclase and possesses a cAMP-insensitive CRP (crp*). Indeed, in such a mutant strain, expression of CRP* (encoded by crp*) is downregulated in the presence of glucose owing to an auto-regulatory circuit that affects the transcription of crp* (Ref. 8) . Consequently, in the presence of glucose, the amount of CRP* is reduced compared with the amount of CRP in a wild-type strain. Therefore, besides inducer exclusion, expression of β-galactosidase is further reduced by a limited amount of CRP (CRP*), which in diauxie affects the transition between growth phases.
Another concern is the amount of cAMP in cells growing on lactose compared with glucose. It has been established that the level of cAMP in lactose-grown cells is low compared with other less-preferred carbon sources, but nevertheless is slightly higher than the level of cAMP in glucose-grown cells 9 . This correlates with the observation that the level of cAMP in mannitol-grown cells is in the same range as in glucose-grown cells, although the levels of cAMP in both mannitol-grown and glucose-grown cells are lower than in fructose-grown cells 11 . Owing to the factors discussed above, transcriptional regulation cannot be ruled out as a mechanism that supports diauxic growth in E. coli. However, it should be emphasized that inducer exclusion (which has received less attention than transcriptional regulation) is also a major factor in diauxie and CCR in general. Undoubtedly, bacteria have developed multiple mechanisms to assure the preferential use of a carbon source, thereby allowing fast growth.
Is there any role for cAMP-CRP in carbon catabolite repression of the Escherichia coli lac operon? 
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